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GUIDELINES  FOR  QUALITY  ASSURANCE  INSPECTION  OF  COMMERCIAL  ACTIVITIES 
CONTRACTS  FOR  REAL  PROPERTY  MAINTENANCE  ACTIVITIES 
GUIDE  #1:  WATER  SYSTEMS 


1  INTRODUCTION 


Background 

A  Quality  Assurance  (QA)  program  allows  the  Army  to  evaluate  and  documett  a  contractor’s 
perfonnance.  The  Quality  Assurance  Evaluator  (QAE)  conducts  skilled  aiul  carefiilly  planned  inspecticms 
aimed  at  verifying  the  satisfactory  completion  of  contractor  work.  The  inspections  evaluate  the  quality, 
quantity,  and  timeliness  of  the  services  provided,  iK)t  the  contractor’s  mediods  used  in  performing  the 
work.  A  good  QA  program  promotes  the  best  possible  imduct  within  the  terms  of  die  standing  contract 

A  well  organized  QA  program  depends  on  a  QA  Surveillance  Plan  (QASP),  which  is  prepared  by 
the  Government  and  contains  the  purpose  and  methods  of  the  QA  program.  Although  the  QASP  is  not 
a  part  of  the  contract  it  is  based  on  the  contract  Performance  Work  Statement  which  is  part  of  the 
contract.  The  QASP  lists  contractor  activities  and  the  surveillance  approach,  approximate  number  of  items 
to  be  surveyed,  and  an  Acceptable  Quality  Level  (AQL)  for  each  activity. 

The  installation  Director  of  Public  Works  (DPW),  the  Contracting  Officer  (KO),  or  the  Contracting 
Officer's  Representative  (COR),  often  oversees  the  QASP.  The  COR/QAE  needs  an  inaction  guide  to 
help  define  and  clarify  the  inspection  tasks  requited  by  the  QASP,  and  to  facilitate  inaction  uniformity 
and  effectiveness.  To  meet  this  need,  the  U.S.  Army  Construction  Engineering  Research  Laboratories 
(USACERL)  developed  this  series  of  12  inspection  guides. 


Objective 

This  guide  series  is  intended  to  suj^lement  any  existing  QASP  and  to  provide  QA  guidance  for 
evaluating  Operations  and  Maintenance  (O&M)  work  as  performed  by  contractors  on  Army  property.  This 
water  system  guide  contains  recommended  surveillance  methods  that  can  be  amended  by  direction  of  the 
KO  or  QA  management  to  fit  the  needs  of  a  specific  installation. 


Guide  Series  Organization 

This  series  includes  the  following  guides  by  USACERL  published  in  October  1993: 
#1:  Water  Systems 

#2:  Wastewater  Systems  (Special  Report  [SR]  FF-94A)2) 

#3:  Natural  Gas  Distribution  Systems  (SR  FF-94/03) 

#4:  Electrical  Systems  (SR  FF-94A)4) 

#5:  Heating  Systems  (SR  FF-94A)5) 

#6:  Ventilation,  Air  Conditioning,  and  Reftigeration  Systems  (SR  FF-94A)6) 

#7:  Building  Services  (SR  FF-94A)7) 

#8:  Grounds  Maintenance  (SR  FF-94/08) 

#9:  Surfaced  Areas  (SR  FF-94A)9) 
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#10:  ReAise  and  Recyclable  Handling  (SR  FF-94/10) 

#11:  Pest  Control  Services  (SR  FF-94/1 1) 

#12  Custodial  Services  (SR  FF-94/12). 

The  QA£  is  expected  to  evaluate  a  contractor’s  performance  by  applying  ai^ropriate  visual  and 
instrumentation  procedures  along  with  necessary  technical  and  interpretive  skills.  TMs  guide  covers  QAE 
inspection  of  water  systems,  and  is  divided  into  sections  that  take  the  inspector  through  a  step-by-step 
process  of  recommended  performance  indicators,  inspection  tasks,  and  surveillance  methods. 

Water  systems  are  divided  into  four  subsystems  in  this  guide: 

1.  Water  Supply 

2.  Water  Treatment 

3.  Water  Distribution 

4.  Swimming  Facilities. 

General  QA  information,  including  detailed  explanations  of  the  available  surveillance  methods,  is 
given  in  Chapter  2. 

Chapter  3  provides  performance  indicators,  inspection  tasks,  and  recoimnended  surveillance 
approaches  for  each  subsystem. 

Appendix  A  contains  sampling  inspection  tables.  Appendix  B  contains  QAE  Worksheets  for  each 
subsystem  and  a  swimming  pool  cpiestionnaire  that  may  be  reproduced  for  field  use. 
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2  GENERAL  QA  INSPECTION  INFORMATION 


Inspection  Organization  and  Planning 

According  to  custom  and  standard  practice,  the  contractor  submits  copies  of  the  previous  month’s 
O&M  activities  and  regulatory  agency  reports  to  the  COR  and  the  QAE.  The  due  dates  of  these  reports 
control  the  start  of  inspection  scheduling.  If  possible,  the  QAE’s  inspection  should  be  conducted  within 
3  days  after  receiving  the  reports.  Effective  coordination  will  allow  more  efficient  inspection  of  services. 
The  COR/QAE  should  look  for  specific  indicators  of  the  contractor’s  performance  and  should  evaluate 
that  performance  based  on  Detailed  Inspection  Tasks.  The  following  chapter  lists  the  Performance 
Indicators  and  Detailed  Inspection  Tasks  for  water  systems. 


Quality  Assurance  Surveillance  Methods 

The  QAE  can  use  the  following  five  surveillance  methods  to  determine  contractor  performance: 

1.  Random  Sampling 

2.  Planned  Sampling 

3.  100  Percent  Inspection 

4.  Unscheduled  Inspection 

5.  Customer  Complaints. 

Random  Sampling 

The  methods  are  based  on  statistical  criteria  provided  in  Military  Standard  (M1L-STD)-105E, 
Sampling  Procedures  and  Tables  for  Inspection  by  Attributes  (10  May  1989)  and  are  presented  as 
recommendations.  The  methods  used  should  be  based  on  the  unique  needs  of  an  individual  system. 
Generally,  all  five  methods  are  not  used  to  evaluate  an  individual  system. 

Random  sampling  is  recommended  for  situations  where  many  work  items  ate  candidates  for 
inspection.  For  instance,  because  it  is  impractical  to  inspect  every  roof  on  an  installation  with 
500  buildings,  only  a  select  number  of  the  buildings  should  be  inspected.  Likewise,  in  random  sampling, 
only  a  portion  of  the  total  performed  work  is  inspected.  Acceptance  of  the  work  is  based  on  the 
assumption  that  the  inspected  items  ate  representative  of  the  quality  of  the  contractor’s  work.  The  random 
sampling  technique  spreads  the  selected  samples  evenly  throughout  the  evaluation  period.  The  following 
ate  steps  to  be  used  by  the  QAE  in  random  sampling. 

Tables  A1  and  A2  in  Appendix  A  should  be  used  to  determine  the  number  of  samples  to  be 
inspected  and  the  number  of  rejects  allowed  as  a  function  of  the  number  of  inspected  work  items  for 
AQLs  of  4  and  10  percent,  and  the  level  of  surveillance.  The  three  levels  of  surveillance  are:  normal, 
increased  (tightened),  and  reduced.  Initially,  this  guide  recommends  normal  surveillance  for  random 
sampling.  However,  under  the  direction  of  the  KO,  the  level  of  surveillance  can  be  changed  depending 
on  the  contractor’s  performance. 

As  an  example,  assume  that  the  contractor’s  total  scheduled  ouq>ut  (i.e.,  population  size)  for  a 
particular  work  item  is  125  units  and  that  the  normal  surveillance  level  with  an  AQL  of  4  percent  has  been 
selected.  According  to  Table  Al,  20  of  the  125  units  of  work  should  be  inspected,  and  the  entire  ouq>ut 
of  125  units  should  be  rejected  if  3  or  more  of  the  20  sample  units  are  not  accef^le. 
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The  QA  Woiicsheets  in  Appendix  B  provide  ro(»n  to  record  the  population  size,  tire  number  of 
samples,  die  maximum  number  of  rejects,  and  the  interval  for  each  Performance  Indicator. 

The  work  planned  by  the  contractor  for  each  maintenance  tadc  should  be  listed  by  date  to  make  it 
easier  to  predict  the  time  when  the  work  samples  will  be  ready  for  inspection. 

Planned  Sampling 

Evaluation  by  planned  sampling  inspects  some,  but  not  all,  of  the  woik  activities  and  is  ^ropriate 
when  the  number  of  work  items  is  large.  Some  items  are  evaluated  before  scheduled  completion  b^ause 
they  are  inaccessible  after  the  wortc  is  completed.  The  COR/QAE  subjectively  selects  key  work  items  for 
inspection;  the  sample  size  is  determined  arbitrarily. 

The  COR/QAE  will  normally  use  planned  sampling  when  the  contractor’s  performance  at  selected 
locations  or  tasks  is  poor.  With  this  type  of  evaluation,  the  contractor  knows  that  work  performed  in  these 
areas  is  more  likely  to  be  monitored.  Planired  sampling  provides  a  systematic  way  of  focusing  on  specific 
output  and  forming  conclusions  about  the  contractor’s  performance  level. 

100  Percent  Inspection 

Inspection  at  100  percent  requires  total  inspection  of  all  items  in  a  contract  requirement.  It  is 
normally  used  to  monitor  infrequent  work  or  critical  contract  work  when  the  number  of  work  items  is 
small  and  in  cases  where  nonperformance  could  seriously  damage  Army-ftunished  equipment  or  processes. 
It  may  also  be  used  in  areas  where  a  contractor  has  had  prior  peifonnance  difficulties. 

Unscheduled  Inspection 

Unscheduled  inspections  can  be  used  for  areas  of  poor  past  contractor  performance,  noncritical  areas, 
areas  of  infrequent  repairs,  or  as  a  follow-up  check  of  previous  inspections.  If  the  QAE  notices  such  an 
area,  an  unscheduled  inspection  can  be  conducted  to  evaluate  contractor  performance. 

Customer  Complaints 

The  customer  complaint  method  is  based  on  an  informed  and  cooperative  customer  population,  that 
is  generally  aware  of  locd  requirements.  Customers  are  expected  to  monitor  contractor  services  and,  when 
performance  is  poor  or  nonexistent,  to  notify  the  COR/QAE.  If  investigation  reveals  that  the  complaint 
is  valid,  the  COR/QAE  documents  the  deficiency.  Since  this  is  a  reactive  QA  inspection  tqyproach,  this 
method  of  surveillance  normally  supplements  planned  'nspection  methods. 


Increased  Surveillance 

For  areas  of  poor  past  contractor  performance,  the  QAE  should  consult  with  the  KO  to  intensify  the 
surveillance  methr^.  More  than  one  option  is  usually  available,  and  selection  should  be  based  on  the 
initial  method  and  the  amount  of  work  performed. 

1.  Random  Sampling  (Normal  Surveillance)  can  be  replaced  by: 

•  Random  Sampling  (Increased  Surveillance) 

•  Planned  Sampling  (for  a  large  population  size) 


8 


•  100  Percent  Inspection  (for  a  small  population  size) 

•  Unscheduled  Inspection  (for  any  population  size). 

2.  Planned  Sampling  can  be  replaced  by: 

•  Random  Sampling  (Normal  SufveillaiK:e) 

•  100  Percent  Inspection  (for  a  small  population  size) 

•  Unscheduled  Inspection  (for  any  population  size). 

3.  Unscheduled  Inspections  can  be  replaced  by: 

•  1(X)  Percent  Inspection  (for  a  small  population  size) 

•  Random  Sampling  (Nonnal  Surveillance) 

•  Planned  Sampling. 


Decreased  Surveillance 

For  woik  areas  in  which  the  contractor  maintains  a  consistently  satisfactory  performance  for  3  to 
6  months,  the  QAE  should  consult  with  the  KO  to  decrease  the  intensity  of  the  surveillance.  More  than 
one  option  is  usually  available  and  selection  should  be  based  on  die  initial  method  and  the  amount  of  work 
performed. 

1.  Random  Sampling  (Normal  Surveillance)  can  be  replaced  by: 

•  Random  Sampling  (Reduced  Surveillance) 

•  Planned  Sampling 

•  Unscheduled  Inspection  (for  any  population  size) 

•  Customer  Complaints. 

2.  Planned  Sampling  can  be  replaced  by: 

•  Unscheduled  Inspection  (for  any  population  size) 

•  (Customer  dkimplaints. 

3.  1(X)  Percent  Inspection  can  be  replaced  by: 

•  Random  Sampling  (Normal  Surveillance) 

•  Random  Sampling  (Reduced  Surveillance) 

•  Plarmed  Sampling 

•  Unscheduled  Inspection  (for  any  population  size) 

•  Customer  Complaints. 
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3  WATER  SYSTEM  QA  INSPECTIONS 


Water  Supply 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  performed  by  the  contractor.  The  related  detailed  inspection  tasks 
are  used  by  the  QAE  to  verify  the  contractor’s  performaix:e. 

1.  The  O&M  checklists  and  logs  are  complete,  legible,  and  timely. 

Verify  that  the  contractor’s  O&M  checklists  and  logs  are  complete,  legible,  and  timely.  All 
tasks  must  be  listed,  dated,  designated  as  completed,  and  initialed  by  the  person(s)  who 
performed  or  accepted  the  work. 

2.  The  water  well  operating  logs  are  cuneitt. 

Verify  that  all  water  well  logs  are  current  and  include  measurements  of  static  levels,  draw 
down  levels,  pump  flow  rates,  and  chemical  feeds.  Note  and  report  changes  of  more  than  5 
percent  of  average  levels  and  rates.  Logs  must  also  include  a  record  of  pump/motor 
lubrication. 

3.  Equipment  is  adequately  lubricated. 

Verify  that  all  equipment  is  adequately  lubricated.  VisuaUy  check  the  well  pump  packing 
glands  for  excessive  leakage  and  the  oil  reservoirs  and  grease  fittings  for  proper  lubricatiorL 
Oil  reservoirs  should  be  more  than  half  hill,  and  sight  glasses  should  allow  observation  of 
actual  lubricant  feed  while  the  machinery  is  running.  Check  that  grease  frttings  are  clean  and 
bright,  indicating  regular  use,  and  that  they  have  a  small  amount  of  residual  grease  on  their 
surfaces  as  a  sign  of  recent  lubricatioiL 

4.  The  pipe  networks  around  all  water  wells  show  no  signs  of  leakage. 

Visually  verify  that  pipe  networks  around  all  water  wells  show  no  signs  of  leakage. 

5.  No  well  pump  exhibits  irregular  noise  or  vibration  during  or  irrunediately  after  operatiorL 

Verify  that  no  well  pump  exhibits  irregular  noise  or  vibration  during  or  immediately  after 
pump  operation.  Noise  or  excessive  vibration  might  indicate  a  problem  with  the  pump’s 
bearings  or  shaft  alignment  QA  instrumentation  is  recommended  (Johnson  1993)  to  measure 
the  well  pump’s  bearing  condition,  motor  vibration,  and  shaft  vibration  (indicating 
misalignment). 

6.  Well  pump  air  inlets,  air  impellers,  tmd  heat  exchange  surfaces  are  clean. 

Visually  check  well  pump  air  inlets,  air  impellers,  and  heat  exchange  surfaces  for  dirt  and  dust 
that  may  impede  the  pump  from  functioning  efficiently. 
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7.  During  peak  cold  spells,  the  temperature  inside  each  well  house  is  not  below  SO  °F. 


During  a  period  of  peak  cold  weather,  verify  that  air  temperature  reelings  taken  inside  each 
well  house  are  not  below  SO  ‘’F.*  Recording  instnimentadon  is  recommended. 

8.  “As-built”  drawings  are  updated  with  changes  and  corrections. 

Verify  that  the  contractor  maintains  current  “as-built”  drawings  of  water  stqrply  facilities  and 
equipment.  Check  to  see  that  the  drawings  are  updated  armually  with  all  changes  and 
corrections.  The  drafqierson’s  initials  and  the  date  should  accompany  each  change. 

9.  An  adequate  library  of  equipment  manufacturers’  manuals  is  being  maintained. 

Verify  that  the  contractor  maintains  an  adequate  library  of  manufacturers’  manuals  for  equip¬ 
ment  and  facilities.  Maruials  should  be  obtained  for  newly  installed  equipment  and  obsolete 
manuals  should  be  discarded. 

Recommended  Surveillance  Approach 

•  Evaluate  performance  indicators  #1  through  #S  monthly  using  the  100  percent  inspection 
method. 

•  Evaluate  performance  indicator  #6  periodically  using  the  unscheduled  inspection  method. 

•  Evaluate  performance  indicator  #7  seasorudly  using  die  100  percent  inspection  method. 

•  Evaluate  performance  indicators  #8  and  #9  annually  using  dre  100  percoit  inaction  method. 


Water  Treatment 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  performed  by  the  contractor.  The  related  detailed  inspection  tasks 
are  used  by  the  QAE  to  verify  the  contractor’s  performance. 

1.  The  O&M  checklists  and  logs  are  complete,  legible,  and  timely. 

Verify  diat  the  contractor’s  O&M  checklists  and  logs  are  complete,  legible,  and  dmely.  All 
performed  tasks  must  be  listed,  dated,  designated  as  completed,  and  initialed  by  the  person(s) 
who  performed  or  accepted  the  worii. 

2.  Water  treatment  plant  operations  and  testing  logs  are  current. 

Verify  that  operating  logs  for  the  water  treatment  plant  are  current 
a.  Testing  records  must  include; 

•  Taste  and  odor  acceptability 

•  pH  levels 

•  Residual  free  available  chlorine 


*A  metric  convmion  table  is  on  p  '3. 
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•  Raw  water  tuibidity 

•  Finished  water  turbidity 

•  Pressure  readings. 

b.  Operational  records  must  include: 

•  Chemical  doses 

•  Chlorine  feed  rates 

•  Filter  backwash  frequencies  and  flow  rates 

•  Meter  readings 

•  Motor  power  uses 

•  Other  requirements  specific  to  tlw  facility. 

Compare  operating  logs  to  the  required  performance  standards  atxl  report  any  significant 
deviations.  Consult  with  die  KO  regarding  the  definition  of  a  significant  deviation.  Confirm 
that  the  contractor’s  report  indicates  deviadons.  measures  taken  to  correct  the  deviations,  and 
the  results  of  the  corrections.  Selectively  repeat  some  tests  for  verificatioiL 

3.  Equipment  is  adequately  lubricated. 

Verify  that  all  equipment  is  adequately  lubricated.  Visually  check  the  oil  reservoirs  and  grease 
fittings  to  verify  lubrication.  CHI  reservoirs  should  be  more  than  half  full,  and  sight  glasses 
should  allow  ot^rvation  of  actual  lubricant  feed  while  the  pump  is  running.  Check  that  grease 
fittings  are  clean  and  bright,  indicating  regular  use,  and  that  they  have  a  small  amount  of 
residual  grease  on  their  surfaces  from  recent  lubrication. 

4.  The  pipe  networks  within  all  water  treatment  plants  show  no  signs  of  leakage. 

Visually  verify  diat  [ape  networks  within  all  water  treatment  plants  show  no  signs  of  leakage. 

5.  No  rotary  equipment  exhibits  irregular  noises  or  vibrations  during  operatioa 

Verify  that  no  rotary  equipment  exhibits  irregular  noises  or  vibrations  during  operatioa  Noise 
or  excessive  vibration  might  indicate  a  problem  with  the  bearing  or  shaft  alignment  QA 
instrumentation  is  recommended  to  measure  tire  rotary  equipment’s  bearing  condition,  motor 
vibration,  and  shaft  vibration  (indicating  misalignment)  when  a  problem  is  suspected. 

6.  During  peak  cold  spells,  the  temperature  inside  each  water  treatment  plant  is  not  below  SO  “F. 

During  a  period  of  peak  cold  weather,  verify  that  air  temperature  readings  taken  inside  each 
water  treatment  plant  are  not  below  SO  '’F.  Recording  instrumentation  is  recommended. 

7.  “As-built”  drawings  are  updated  with  changes  aitd  corrections. 

Verify  tiiat  the  contractor  maintains  current  “as-built”  drawings  of  water  treatment  facilities  and 
equipment  Check  to  see  that  the  drawings  are  updated  annually  with  all  charges  and 
corrections.  The  draftperson’s  initials  and  the  date  should  accompany  eadi  change. 
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8.  An  adequate  library  of  equipment  manufacturer’s  manuals  is  being  maintained. 


Verify  that  the  contractor  maintains  an  adequate  library  of  manufacturers’  manuals  for 
equipment  and  facilities.  Manuals  should  be  obtained  for  newly  installed  equipment,  and 
obsolete  manuals  should  be  discarded. 

Recommended  Surveillance  Approach 

•  Evaluate  performance  indicators  #1  through  #S  monthly  using  die  100  percent  inspection 
method. 

•  Evaluate  performance  indicator  #6  seasotudly  using  the  100  percent  irrspection  method. 

•  Evaluate  performance  indicators  #7  and  #8  armually  using  the  100  percent  inqrection  method. 


Water  Distribution 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  performed  by  the  contractor.  The  related  detailed  inspection  ta^ 
are  used  by  the  QAE  to  verify  the  contractor’s  performance. 

1.  Water  distribution  O&M  documentation  is  complete,  legible,  and  timely. 

Verify  that  the  contractor’s  water  distribution  O&M  documentation  is  complete,  legible,  and 
timely.  Check  to  see  that  normal  acUviti^  are  performed  and  logs  are  initialed  by  the 
operator(s). 

The  documentation  should  cover,  as  a  minimum,  the  following: 

•  Fire  hydrant  and  dead  end  main  flushing 

•  Valve  exercising 

•  Water  leaks 

•  Cross-cormection  problems 

•  Miscellaneous  water  problems. 

Discuss  with  the  contractor  die  probable  causes  of  major  water  main  leaks  or  other  water 
problems,  and  be  sure  the  contractor  records  the  method  and  materials  used  for  any  repairs. 
Visit  the  sites  of  major  water  leaks  and  reported  cross-connections.  Excavation  at  potential 
cross-cormections  that  could  contaminate  the  water  distribution  system  should  not  be  badcfilled 
until  the  KO  has  evaluated  the  correction  by  a  site  visit 

2.  An  adequate  spare  parts  inventory  is  being  maintained  in  case  of  emergency  repairs. 

Verify  that  the  contractor  is  maintaining  an  adequate  inventory  of  water  distribution  spare  parts 
(i.e.,  piping,  fittings,  valves,  etc.)  for  emergency  repairs.  The  number  and  types  of  spare  parts 
should  be  determined  locally  based  on  the  installed  equipment  records  and  ^ropriate 
recommendations/advice  found  in  TM  S-660,  TM  S-661,  and  TM  S-813-5.  All  water  main 
sizes  should  be  represented. 
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3.  Water  samples  are  collected,  submitted  for  testing,  and  verified  as  acceptable  water  quality. 

Verily  that  water  samples  are  coUecred  md  submitted  as  required  Ity  the  contract  and  by 
regulatory  agencies.  The  contractm*  must  provide  te^  results  for  review  by  the  QAE. 
Monthly,  dieck  water  quality  reports  and  logs  for  comideteness  and  conqrare  widi  ptevious 
rqpoits  for  changes.  Verity  that  the  repotted  water  quality  meets  desired  standards. 

Ranckanly  select  a  location  on  the  installation  to  collect  an  indqiendent  water  sample  using  a 
bottle  and  instructicxis  provided  by  a  local  licensed  testing  laboratory.  Have  the  sam{de  tested 
fOT  both  chemical  and  biological  contott.  including  turbidity,  fluorine,  and  availatde  chlorme. 
The  laboratory  results  must  verity  the  amtractor’s  reports. 

4.  Equipment  is  adequately  lubricated. 

Verity  that  all  continuous  service  punqts  are  adequately  lubricated.  Visually  check  the  hig^ 
service  pump  packing  glands  for  excessive  leakage  and  the  oil  reservoirs  a^  grease  fittirigs 
for  proper  lubricatioiL  Oil  reservoirs  should  be  more  than  half  full,  and  sight  glasses  should 
allow  observation  of  actual  lubricant  feed  uhile  foe  pump  is  running.  Cfoeck  foat  grease 
fittings  are  clean  and  bright,  indicating  regular  use,  and  dua  they  have  a  small  amount  of 
residual  grease  on  their  surfaces  from  recent  lubricatiorL 

3.  No  continuous  service  pump  exhibits  irregular  noise  or  vibration  during  operation. 

Verity  that  no  continuous  service  pump  exhibits  irregular  noise  or  vibration  during  or 
inunediately  after  pump  operation.  Noise  or  excessive  vibration  mi^  indicate  a  proMem  with 
foe  beating  or  shaft  alignment  QA  instrumentation  is  reconunended  (Jobnsm  1993)  to 
measure  the  continuous  service  pump’s  beating  condition,  motor  vibration,  and  foaft  vfluatkm 
(indicating  misaligrunent). 

6.  Residential  and  commercial  water  meters  pulled  for  service  are  cleaned,  calibrated,  and/or 
repaired. 

Review  contractor  documqitation  to  verity  foat  maintenance  is  performed  on  residential  and 
commercial  water  meters  pulled  for  setvit%.  Chedt  foat  meters  are  cleaned,  calibrated,  and/or 
rq)aired.  Verity  that  meters  beyond  repair  are  properly  replaced. 

If  required,  the  contractor  collects,  records,  and  submits  monthly  readings  for  all  water 
customers. 

When  required  by  foe  contract,  verity  that  foe  contractor  collects,  records,  and  submits  monthly 
readings  for  all  customers.  Use  foe  listing  of  metered  water  users  and  foe  randmn  sampling 
procedures  to  select  the  water  meters  to  be  checked.  Collect  foe  meter  readmgs  from  the 
selected  locations  and  compare  them  with  those  furnished  by  foe  contractor.  The  readings 
should  agree,  wifo  allowance  for  water  use  between  the  dates  of  foe  two  readings.  Check  to 
see  foat  excessively  high  customer  or  master  meter  readings  are  satisfactorily  explained  or 
resolved. 
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8.  Water  control  valves  are  exercised. 


Verify  that  all  water  control  valves  are  exercised  annually.  Check  that  the  contract^'  keeps 
a  record  of  the  date,  the  number  of  turns  to  close,  and  the  number  of  turns  to  for  ea^ 
valve  exercised.  The  KO  should  specify  die  month  of  valve  exercising. 

During  the  m«tth  of  valve  exercising,  randmnly  select  two  regular  working  days  and  a  backup 
day  to  inspect  the  contractor’s  woik.  Widiout  notifying  the  omtractor,  locate  the  work  crew 
perfoiming  valve  exercising  and  obseive  dieir  c^ierations.  Check  to  see  that  each  valve  is 
operated  to  the  folly  closed  position  and  then  returned  to  the  folly  c^ien  position.  The  mimber 
of  revolutions  required  for  foil  travel  of  the  valve  mechanism  must  te  ap|MO|»iate  for  the 
valve’s  size.  Consult  the  water  distribution  map  for  the  water  main  size  in  whidi  the  valve 
is  located.  Normally,  the  valve  size  and  die  main  size  will  be  die  same.  Deviatitms  from 
normal  revolutions  may  show  a  need  for  valve  repair  or  replacement,  but  diis  does  NOT  reflect 
adversely  on  the  contractor’s  peifoimance  of  this  tasL  Notify  the  KO  of  any  possiUe 
malfonctioniitg  valves. 

9.  Fire  hydrants  and  dead  ends  are  flushed  and  flow-tested  annually. 

Verify  the  contractor’s  records  to  see  that  all  fire  hydrants  and  dead-oid  water  mains  are 
flushed  annually.  Flushing  is  done  to  ensure  diat  fire  hydrants  can  provide  an  adequate  water 
flow  and  that  dead-end  water  mains  do  not  contain  stagnant  water. 

During  the  flushing  operation,  conduct  an  unscheduled  inflection  of  the  ccmhactor’s  procedure 
at  two  or  more  locations.  Check  to  see  that  hydrants  and  dead-ends  are  flushed  for  10  minutes 
after  the  water  is  visibly  free  of  rust  or  other  turbidity.  Verify  that  a  rate-of-flow  measuriitg 
device  is  attached  to  the  largest  connection  on  each  hydrant 

The  measured  flow  rate  should  be  within  10  percent  of  the  standard  for  that  size  hydrant  For 
example,  the  flow  rate  for  a  new  standard  6-in.  fire  hydrant  with  a  standard  S-l/4-irL  valve 
opening  when  supplied  through  a  4-1/2-in.  pumper  nozzle  is  as  follows: 

Pressure,  in  psi  Flow  Rate,  in  eran 

20  1450 

50  2250 

75  2800 

100  3200 

10.  Emergency  repairs  of  the  water  distribution  system  are  adequately  performed,  restoring  service 
as  soon  as  practical,  including  dis  i^sctions  of  affected  sections  of  the  system. 

Examine  contractor  records  to  verify  that  the  contractor  responds  to  all  emergency  repair  work 
in  a  timely  manner  and  works  diligently  to  restore  service.  Check  to  see  that  all  water  mains 
depressurized  during  repair  work  are  disinfected  according  to  American  Water  Works 
Association  Standard  C651-86  (Including  addendum  C65 la-90),  entitled  Disiirfecting  Water 
Mains,  before  being  returned  to  service.  Visit  the  repair  ite  to  see  that  it  is  clear  of 
construction  debris  and  that  excavated  areas  are  graded  to  match  the  surrounding  area.  Plan 
an  unscheduled  return  visit  to  v  '^fy  rhat  excavated  areas  that  might  have  settled  have  been 
reshaped. 


11.  Continuous  service  pump  air  inlets,  air  impellers,  and  heat  exchange  surfaces  art  clew. 

Visually  dieck  continuous  service  pump  air  inlets,  air  impellers,  and  heat  exctumge  surfaces 
for  dirt  and  dust  that  may  impede  the  pump  from  functioning  efficiently. 

12.  Water  storage  tanks  are  cleaned  and  sanitized  aonually. 

During  the  annual  cleaning  and  sanitizing  of  die  water  storage  tanks,  make  periodic  visits  to 
observe  the  isolation,  draining,  cleaning,  disinfection,  and  lestoratitm  to  service  of  all  tanks. 

13.  Cathodic  protection  for  storage  tanks  and  underground  piping  is  adequate. 

Check  all  storage  tank  and  underground  piping  cathodic  fxotectimi  equipment  to  ensure  that 
adequate  protection  against  corrosion  still  exists. 

14.  “As-built”  drawings  are  updated  with  changes  and  corrections. 

Verify  that  the  contractor  is  maintaining  current  “As  Built”  drawings  of  water  distributkm 
facilities  and  equipment.  Check  to  see  that  die  drawings  are  updated  annually  with  all  dianges 
and  corrections.  The  diafqierson’s  initials  and  the  date  should  accompany  each  change. 

15.  An  adequate  library  of  equipment  manufacturers’  manuals  is  being  maintained. 

Verify  that  the  contractor  maintains  an  adequate  library  of  manufacturers’  manuals  for 
equipment  and  facilities.  Manuals  should  be  obtained  for  newly  instaUed  equipment,  and 
obsolete  manuals  should  be  discarded. 

Recommended  Surveillance  Approach 

•  Evaluate  performance  indicators  #1  dirough  #6  monthly  using  the  100  percent  inflection 
method. 

•  Evaluate  performance  indicator  #7  monthly  using  random  sanqding  (normal  surveillance, 
10  percent  AQL). 

•  Evaluate  performance  indicators  #8  through  #1 1  periodically  using  the  unsdieduled  inspection 
method. 

•  Evaluate  performaiKe  indicators  #12  through  #15  annually  using  the  100  percent  infiectitm 
method. 


Swimmiiig  Facilities 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  arc  performed  by  the  contractor.  The  related  detailed  inspection  tasks 
are  used  by  the  QAE  to  verify  the  contractor’s  performance. 

1.  The  contractor  responds  within  approximately  2  hours  after  all  requests  from  a  lifeguard  for 
pool  maintenance. 

Furnish  a  copy  of  the  swimming  pool  questionnaire  to  the  lifeguard  supervisor  or  use  foe 
questionnaire  to  conduct  an  interview.  The  interview  or  questionnaire  should  note  any 
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in^ances  where  the  cmitnK^r  did  not  respond  {HtMnpdy  (i.e.,  widiin  qjproxinuttely  2  hours) 
to  any  requests  for  pool  maintenance. 

2.  Pool  dilorination  levels  are  inspected  and  adjusted  daily. 

Review  the  onttractor’s  log  of  pool  chlorination  level  inqxctitms  and  adjustments.  All 
adjustments  should  be  made  bettsmn  0700  and  0900  eadi  day  foe  pool  is  in  operatitm. 

3.  Three  pool  samples  are  collected  weekly,  tested  for  bacteria,  and  reported  to  the  KO. 

Review  the  contractor's  log  for  water  sampling  results.  Verify  that  foe  contractor  collects  foree 
pool  water  samples  each  week,  has  fom  tested  by  an  ^)f»oved  licensed  labondoiy  for 
bacteriological  amtent,  and  submits  foe  results  to  the  KO. 

4.  Pumps,  filters,  and  other  equipment  were  operated,  maintained,  backwashed,  and  recharged  as 
needed. 

Review  the  contractor’s  O&M  performance  log  for  the  swimming  facilities.  In  addition  to 
normal  O&M  items,  dieck  the  lop  for  a  record  of  backwadiing,  recharging,  and  repairs. 
Perform  a  field  iruqiection  of  the  pools  and  equqxnent  if  the  reqmiae  to  the  lifeguard 
questitHinaire  indicates  any  problems  or  if  usos  cnnplain  about  water  quality  or  pool 
maintenance.  Evaluate  the  contractor’s  performance  based  on  the  following  indicators. 

a.  Qmfitm  that  the  wading  pools  and  swimming  pools  contain  water  foat  allows  a  clear 
view  of  the  bottmn,  and  that  the  bottmn  is  fine  of  sand,  leaves,  or  ofoer  debris. 

b.  Analyze  a  sample  of  water  femn  eadi  pool  for  chlorine  and  bacteriological  content 
according  to  the  local  public  healfo  agency  requirements. 

c.  Inspect  the  pool  filter  rocmi 

(1)  Check  that  foe  area  is  clean  and  neatly  arranged. 

(2)  While  the  filter  pump  is  tunning,  listen  for  an  urqdeasant  whining  or  grinding 
sound,  indicating  damage  or  lack  of  lubricatioa 

(3)  While  foe  filter  pump  is  tunning,  record  the  inlet  and  outl^  pressures  tm  file 
gauges.  A  pressure  fofference  between  the  two  readinp  of  greater  than  25  psi  is 
unsatisfactory  and  indicates  that  the  contractor  should  backwadi  foe  filters  more 
oftea 

(4)  Visually  inspect  lubrication  points  for  a  cleaa  bright  ^rpearance  indicating  regular 
attention. 

5.  No  pumps  or  rotary  machines  exhibit  irregular  noises  or  vibrations  during  operatioa 

Verify  that  no  pumps  or  rotary  machines  exhibit  irregular  noises  or  vibrafions  during  or 
immr^ately  after  r^ratioa  Noise  or  excessive  vibration  might  indicate  a  bearing  or  shaft 
alignment  problem.  QA  instrumoitation  is  recommended  (Johnson  1993)  to  measure  the 
pump’s  and  rotary  machine’s  bearing  ctxidition,  motor  vibration,  and  shaft  vHnation  (indicating 
misalignment). 
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6.  The  pools,  bathhouse,  and  equipment  are  wiiuerized  or  dewinterized  as  scheduled. 

Visit  the  pool  facilities  witii  the  cmitractor’s  operator  after  Labor  Day  (or  whenever  the 
swimming  season  ends)  to  verify  that  the  pools  and  equipment  are  completely  winterized.  This 
woik  requironait  is  very  important  in  cold  climates  vriiere  winter  fiteezing  will  seriously 
damage  the  equipment  Also,  visit  die  pools  with  the  contractor  and  the  pool  aipervisor 
inunediately  before  Memorial  Day  (or  whatever  the  swimming  season  begins)  to  verify  that 
the  pools  a^  equipment  are  dewinterized  and  ready  for  use. 

7.  The  wading  pools  are  drained,  cleaned,  and  refilled  daily. 

Review  the  contractor's  performance  log  for  O&M  of  the  wading  pools.  In  additkm  to  normal 
O&M  items,  confirm  that  the  logs  include  a  record  of  draining,  cleaning,  and  refilling  of  the 
pools  for  each  day  the  pool  is  in  operatioa 

8.  “As-built”  drawings  are  updated  with  changes  and  corrections. 

Verify  that  the  contractor  maintains  current  “as-built”  drawings  of  swimming  pool  facilities  and 
equipment  Check  to  see  that  the  drawings  are  updated  armually  with  all  dumges  and 
corrections.  The  draftperson’s  initials  and  the  date  should  accompany  eadr  change. 

9.  An  adequate  library  of  equipment  manufacturers’  manuals  is  being  maintained. 

Verify  that  the  contractor  maintains  an  adequate  lilaary  of  manufacturers'  manuals  for 
equipment  and  facilities.  Manuals  should  be  obtained  for  newly  installed  equipment  and 
obsolete  manuals  should  be  discarded. 

Recommended  Surveillance  Approach 

•  Evaluate  performance  indicator  #1  monthly  using  questitmnaire  feedback. 

•  Evaluate  performance  indicators  #2  throu^  #5  and  #7  monthly  usirig  the  100  percent 
inqrection  method. 

•  Evaluate  performance  indicator  #6  seasorudly  using  tiie  100  percoit  inspection  metiiod. 

•  Evaluate  performance  indicators  #8  and  #9  armually  using  the  100  percent  in^ctkm  method. 


METRIC  CONVERSION  TABLE 
1  in.  =  25A  cm 

1  gal  =  3.78  L 
1  psi  =  6.89  kPa 

•P  =  CC  +  17.78)  X  1.8 
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ACRONYMS 


AQL 

Acceptable  (Quality  Level 

COR 

Contracting  Officer's  Representative 

DEH 

Director  of  Engineering  and  Housing 

KO 

Contracting  Officer 

ME,-STD 

Military  Standard 

O&M 

Operations  and  Maintenance 

QA 

Quality  Assurance 

QAE 

Quality  Assurance  Evaluator 

QASP 

QA  Surveillance  Plan 

REFERENCES 

Johnson,  James,  Special  Report  FF-93/DRAFT,  Catalog  of  Industrial  Instrumentation  for  Army  Real 
Property  Quality  Assurance  Applications  (U.S.  Army  Construction  Engineering  Research  Labora¬ 
tory,  1993). 

Military  Standard  lOSE,  Sampling  Procedures  and  Tables  for  Inspection  by  Attributes  (Department  of 
Defense,  10  May  1989). 

Technical  Manual  (TM)  5-660,  Maintenance  and  Operation  of  Water  Supply,  Treatment,  and  Distribution 
Systems  (Headquarters,  U.S.  Army  Corps  of  Engineers  [HQUSACE],  30  August  1984). 

TM  5-661,  Inspection  and  Preventive  Maintenance  Services  for  Water  Supply  Systems  at  Fixed 
Installations  (HQUSACE,  21  September  1945). 

TM  5-813-5,  Water  Simply:  Water  Distribution  (HQUSACE,  3  November  1986). 
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APPENDIX  A: 


Inspection  Sanqiling  Tables 


Table  A1 

Sample  Siacs  and  Reject  Leveb  (4%  AQL) 

(Ai  developed  ftom  Tablee  I  A  II  in  MIL  STD  1Q5E) 


Normal  Survciliaiicc 

lacrcaacd 

(TtphlcBed)  SarvcUaacc 

Eedaced  SarvcOlaKc 

Population 

Size 

Qassn 

Sample  Size 

Reject 

Level 

Classm 

Sample  Size 

Reject 

Level 

ClassI 

Sample  Sim 

Reject 

Level 

08  to  SO 

2S% 

1 

« 

40% 

1 

• 

- 

51  to  90 

E 

13 

2 

F 

20 

2 

m 

3% 

1 

91  to  ISO 

F 

20 

3 

G 

32 

3 

3% 

1 

ISl  to280 

G 

32 

4 

H 

SO 

4 

E 

5 

2 

281  toSOO 

H 

so 

6 

J 

80 

6 

F 

8 

3 

SOI  to  1200 

J 

80 

8 

K 

12S 

9 

G 

13 

4 

1201  to  3200 

K 

125 

11 

L 

200 

13 

H 

20 

5 

The  Reject  Level  is  the  number  of  failed  inspections  requtrins  rejection  of  the  Lot  (population). 

An  asterisk  (*)  indicates  that  the  sample  level  is  outside  the  range  of  a  4%  AQL  for  the  selected  class. 


Table  A2 

Sample  Sima  and  Reject  Leveb  (10%  AQL) 

(As  developed  from  Tables  I A  II  in  MIL  STD  lOSE) 

Normal  Surveillance 

Increased 

Tightened  Surveillance 

Reduced  Surveillance 

Population 

Size 

Class  n 

Sample  Size 

Reject 

Level 

Class  in 

Sample  Size 

Reject 

Level 

ClassI 

Sample  Size 

Reject 

Levd 

06  to  IS 

* 

33% 

1 

• 

50% 

1 

* 

- 

- 

16  to  25 

C 

5 

2 

D 

8 

2 

• 

8% 

1 

26  to  SO 

D 

8 

3 

E 

13 

3 

C 

2 

2 

SI  to  90 

E 

13 

4 

F 

20 

4 

C 

2 

2 

91  to  ISO 

F 

20 

6 

G 

32 

6 

D 

3 

3 

ISl  to  280 

G 

32 

8 

H 

so 

9 

E 

5 

4 

281  toSOO 

H 

so 

11 

J 

80 

13 

F 

8 

5 

SOI  to  1200 

J 

80 

15 

K 

125 

19 

G 

13 

6 

1201  to  3200 

K 

125 

22 

L 

200 

19 

H 

20 

8 

The  Reject  Level  is  die  number  of  failed  inspections  that  require  rejection  of  the  Lot  (population). 

An  asterisk  (*)  indicates  dial  the  sample  level  is  outside  the  range  of  a  10%  AQL  for  the  selected  class. 
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Tabk  A3 


Raadom  Numbers 


261693551131 

181459272254 

423684632668 

272488835332 

841374461696 

264815497173 

198696837541 

143756559946 

836386389619 

152583752379 

157294256486 

692719775436 

255866785826 

611919299912 

995114899826 

961887783225 

228773817828 

396711473692 

364296446978 

765631978981 

547289272135 

226511337617 

466864615463 

457418823563 

999119589989 

227468225944 

857398792219 

794238617675 

137868789933 

547493731923 

767627325793 

846592135517 

236279562972 

622458294956 

635491121271 

247679322228 

691714647658 

484198647441 

216868361457 

985456143629 

532756133354 

227725726112 

289499684323 

234975324644 

679558544561 

537866411442 

723217286469 

843492726379 


25517875668 

91929492936 

85491132861 

63932771835 

37562143285 

37217447782 

36113328754 

46234589998 

39839856495 

44448312672 

13545192215 

63634466838 

24327661743 

86473754718 

93325957962 

26366452281 

83398571736 

74883258422 

84735517959 

76889358319 

61968378996 

44495259172 

96845624241 

53218292565 

83479125753 

23795778813 

79861198536 

34352147691 

16338433481 

87389251594 

44426152451 

86179836691 

42  7  47754697 

26362662139 

15911723211 

13429876957 

54948845581 

59243367489 

96872386299 

61981889995 

12462332579 

16186681214 

99473241965 

68631189647 

49453173218 

51148942899 

73933447144 

83199587129 


4494628935 

3514311161 

9871243413 

9681593246 

7824777426 

7576566258 

1914971848 

3232775998 

8743782384 

9978423414 

9757675563 

1479147277 

2848931777 

1342159257 

8311933162 

3323369394 

2765968277 

9148465364 

8487113258 

4674274798 

5964875955 

5499499882 

8384359596 

1994844445 

6542318835 

1431161258 

4339638151 

8924437481 

8634998454 

2491998179 

7992866885 

7922967153 

5199129675 

6846142574 

7955387891 

8658536862 

7959321376 

2154372512 

1347544398 

1749219166 

1838461116 

8528411739 

4185377369 

7631578977 

6224781459 

7247841811 

8867419951 

9668887848 
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APPENDIX  B:  QAE  Inspection  Worksheets 

Water  Supply  Worksheet  Page  1  of  5 

Perlbnnance  Indkatinr  #1:  The  O&M  cheddists  and  logs  are  complete,  legible,  and  timely. 

a.  All  items  are  listed,  dated,  and  initialed  as  completed. 

S*  U  N 

b.  The  checklists  and  logs  are  timely. 

SUN 

Remaiks: 


Performance  Indicator  #2:  The  water  well  operating  logs  are  current. 

a.  The  logs  include  measurements  of  static  levels. 

SUN 

b.  The  logs  include  measurements  of  drawdown  levels. 

SUN 

c.  The  logs  include  measurements  of  filter  backwash  fiequencies  and  pump  flow  rates. 

SUN 

d.  The  logs  include  measurements  of  chemical  and  chlorine  feeds. 

SUN 

e.  The  logs  include  a  record  of  pumpAnotor  lubrication  and  power  use. 

SUN 

f.  Test  records  irKlude  information  on  taste  and  odor  accqrtability,  pH  levels,  residual  flee 
available  chlorine,  raw  and  finished  water  turbidity,  and  pressure  readings. 

SUN 

Remarks: 


*S  =  Satitfictoiy,  U  =  Uwatufactoiy.  N  =  Not  qiplicable.  Code  one  rating  for  each  item. 
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Water  Supply  Worksheet 


Page  2  of  5 


Performance  Indicator  #3:  Equiinnent  is  adequately  lubricated. 

a.  Oil  reservoirs  are  more  than  half  full. 

b.  Sight  glasses  allow  observation  of  actual  lubricant  feed  while  the  machii^ry  is  running. 

c.  Grease  fittings  are  clean  and  bright  with  a  slight  grease  residual. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks; 


Performance  Indicator  #4:  The  pipe  networks  around  all  water  wells  show  no  signs  of  leakage. 
LOCATION 

_  SUN 

_  SUN 

_  SUN 

SUN 

_  SUN 

_ .  _  SUN 

_  SUN 

_ SUN 


Remarks: 
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Water  Supply  Worksheet 


Page  3  of  5 


Performance  Indicator  #S:  No  well  pump  exhibits  irregular  noise  or  vibration  during  or  immediately 
after  operation. 

a.  The  pumps  do  not  make  irregular  noises  or  vibrations  during  or  immediately  after  operation. 

b.  Motor  vibration,  bearing  condition,  and  shaft  vibration  measurement  devices  do  not  indicate 
any  problems. 


LOCATION 

_  SUN 

_  SUN 

_  S  U  N 

_  SUN 

_  SUN 

_  SUN 

_ SUN 

_  SUN 


Remarks: 


Performance  Indicator  M:  Well  pump  air  inlets,  air  impellers,  and  heat  exchange  surfaces  are  cleaa 
LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 
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Water  Supply  Worksheet 


Page  4  of  5 


Performance  Indicator  #7:  During  peak  cold  spells,  the  temperature  inside  each  well  house  is  not 
below  50  “F. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Performance  Indicator  #8:  “As-built”  drawings  are  updated  with  changes  and  corrections. 

a.  The  draftperson’s  initials  accompany  each  change. 

SUN 

b.  The  date  of  change  accompanies  each  correction. 

SUN 


Remarks: 
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Water  Supply  Worksheet 


Pa^  5  of  5 


Performance  Indicator  #9:  An  adequate  library  of  equipment  manufacturers’  manuals  is  being 
maintained. 

a.  Manuals  for  new  equipment  have  been  obtained. 

SUN 

b.  Obsolete  manuals  have  been  properly  discarded. 

SUN 

Remarks: 


Quality  AssuraiK:e  Evaluator 


Date 
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Water  Treatment  Worksheet 


Page  1  of  5 


Performance  Indicator  #1:  The  contractor's  O&M  checklists  and  logs  are  complete,  acceptable,  and 
timely. 

a.  All  items  are  listed,  dated,  and  initialed  as  completed. 

S'  U  N 

b.  The  checklists  and  logs  are  timely. 

SUN 

Remarks: 


Performance  Indicator  #2:  Water  treatment  plan  operations  and  testing  logs  are  current 

a.  No  significant  deviations  exist  between  the  logs  and  the  required  performance  standards. 

SUN 

b.  The  contractor  repotted  measures  taken  to  correct  any  deviaticHis. 

SUN 

Remarks: 


*S  =  Satisfactory,  U  =  Unsatisfactory,  N  =  Not  af^licable.  Circle  one  rating  for  each  item. 
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Water  Treatment  Worksheet 


Page  2  of  5 


Poibrmance  Indicator  #3:  Equiixnent  is  adequately  lubricated. 

a.  Oil  reservoirs  are  more  than  half  full. 

b.  Sight  glasses  allow  observation  of  actual  lubricant  feed  while  the  pump  is  tunning. 

c.  Grease  fittings  are  clean  and  bright  with  a  slight  grease  residual. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks; 


Performance  Indicator  #4:  The  pipe  networks  within  all  water  treatment  plants  show  no  signs  of 
leakages. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 

_ SUN 

_  SUN 


Remarks: 
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Water  Treatment  Workiheet 


Page  3  of  5 


Performance  Indicator  #S:  No  rotary  plant  equipment  exhibits  inegular  noises  or  vibrations  during 
operation. 

a.  Rotary  equipment  does  not  make  inegular  noises  or  vilnations  vriiile  operating. 

b.  Motor  vibration,  bearing  condition,  and  shaft  vibration  measurement  devices  do  not 
any  problems. 

LOCATION 

_  SUN 

_ SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

Remarks: 


Performance  Indicator  #6:  No  plant  equipment  exhibits  abnoimally  hi^  operating  temperatures. 
LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

Remarks: 
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Water  Treatment  Worksheet 


Page  4  of  S 


Perlbmiance  Indicator  #7:  During  peak  cold  spells,  the  temperatuie  inside  each  water  treatmott 
plmt  is  not  below  SO  ‘’F. 

lcx:ation 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  S  U  N 

_  SUN 

_  SUN 

_ SUN 


Remaiks: 


Performance  Indicator  #8:  All  water  treatment  equipment,  pipe  netwoiks,  and  peitinent  surfaces  are 
free  of  corrosion  and  have  adequate  protective  coatings. 

LOCATION 

SUN 

_  SUN 

_  SUN 

_ SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 


Remarks: 
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Water  Trcatmnt  WMiuhect 


Page  S  of  S 


Parfbrmanoe  Indicator  #9:  “As-built**  drawings  are  updated  with  changes  and  corrections. 

a.  The  dial^rson's  initials  accompany  each  change. 

SUN 

b.  The  date  of  change  accompanies  each  ortrectioa 

SUN 


Remarks: 


Performance  Indicator  #10:  An  adequate  library  of  equipmoit  manufacturer's  manuals  is  being 
maintained. 

a.  Manuals  for  new  equifxnent  have  been  oMained. 

SUN 

b.  Obsolete  manuals  have  been  prt^rly  discarded. 

SUN 

Remarks: 


Quality  Assurance  Evaluator 


Date 
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Water  Distribution  Worksheet 


Page  1  of  8 


Performance  Indicator  #1:  Water  distribution  O&M  documentation  is  complete,  legible,  and  timely. 

a.  The  documentation  includes  fire  hydrant  and  dead  end  main  flushing. 

S*  U  N 

b.  The  documentation  includes  valve  exercising. 

SUN 

c.  The  documentation  includes  water  leaks. 

SUN 

d.  The  documentation  includes  cross-connection  problems. 

SUN 

e.  The  documentation  includes  miscellaneous  water  problems. 

SUN 

f.  The  documentation  is  timely. 

SUN 

Remaiks: 


Performance  Indicator  #2:  An  adequate  spare  parts  inventory  is  being  maintained  in  case  of 
emergency  repairs. 

SUN 

Remarks: 


*S  s  Satisfactoiy,  U  =  Unsatisfactoiy,  N  =  Not  applicable.  Circle  one  rating  for  each  item. 
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Water  Distribution  Worksheet 


Page  2  of  8 


Perlbrniance  Indicator  #3:  Water  samples  are  collected,  submitted  for  testing,  and  verified  as 
acceptable  water  quality. 

a.  Reports  ftx)m  the  contractor  are  timely. 

SUN 

b.  Logs  are  complete. 

SUN 

c.  Water  samples  verify  acceptable  water  quality. 

SUN 

Remarks: 


Performance  Indicator  #4:  Equipment  is  adequately  lubricated. 

a.  Oil  reservoirs  are  more  than  half  full. 

b.  Sight  glasses  allow  observation  of  actual  lubricant  feed  while  the  pump  is  tunning. 

c.  Grease  fittings  are  clean  and  bright  with  a  slight  grease  residual. 

LOCATION 


SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 


Remarks: 
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Water  Distribution  Worksheet 


Page  3  of  8 


Perfbmuuioe  Indicator  No  continuous  service  pump  exhibits  irregular  noise  or  vilxation  during 
operation. 

a.  Continuous  service  pumps  do  not  make  irregular  noises  or  vibrations  while  operating. 

b.  Motor  vibration,  beating  condition,  and  shaft  vibration  measurement  devices  do  not  indicate 
any  problems. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Perfbmuuice  Indicator  116:  Residential  and  commercial  water  meters  pulled  for  service  are  cleaned, 
calibrated,  and/or  repaired. 

a.  Meters  are  cleaned,  calibrated,  and/or  repaired. 

SUN 

b.  Meters  beyond  repair  are  properly  replaced. 

SUN 


Remarks: 


Water  Distribution  Worksheet 


Page  4  of  8 


Performance  Indicator  #7:  If  required,  the  contractor  collects,  records,  and  submits  monthly  readings 
for  all  water  customers. 

a.  QAE  readings  agrM  with  contractor  readings. 

b.  Unusually  high  usages  are  identified,  inve^gated,  and  resolved. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  in  Tables  A1  and  A2 

gives  number  of  samples  and  number  of  allowable  rejects. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Water  Distribution  Worksheet 


Page  S  of  8 


Performance  Indicator  #8:  Water  control  valves  are  exercised. 

a.  Records  include  the  date,  the  number  of  turns  to  close,  and  die  number  of  turns  to  open  for 
each  valve  exercised. 

b.  The  contractor’s  valve  exercising  performance  is  satisfactory. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Performance  Indicator  #9:  Fire  hydrants  and  dead  ends  are  flushed  and  flow-tested  annually. 

a.  Hydrants  and  dead  ends  are  flushed  for  10  minutes  after  the  water  is  visibly  free  of  rust  and 
other  turbidity. 

b.  Rate-of-flow  measurements  verify  adequate  hydrant  flow. 

LOCATION 

SUN 

_ SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 


Remarks: 
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Water  Di^bution  Worksheet 


Page  6  of  8 


Performance  Indicator  #10:  Emeigency  repairs  of  the  water  distribution  system  are  adequately 
performed,  restoring  service  as  soon  as  practical,  including  disinfections  of  affected  sections  of  the 
system. 

a.  The  contractor  responds  to  all  repair  work  in  a  diligent  and  timely  manner. 

b.  Depressurized  water  mains  are  disinfected  before  being  returned  to  sen  ice. 

c.  Excavated  areas  have  been  graded  and  shaped. 

LOCATION 

_  SUN 

_ SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Performance  Indicator  #11:  Continuous  service  pump  air  inlets,  air  impellers,  and  heat  exchange 
surfaces  are  clean. 


LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


37 


Water  Distribution  Worksheet 


Page  7  of  8 


Performance  Indicator  #12:  Water  storage  tanks  are  cleaned  and  sanitized  annually. 
LOCATION 

_  SUN 

_  SUN 

_  SUN 

SUN 

_  SUN 

_  S  U  N 

_  SUN 

_  SUN 


Remarks: 


Performance  Indicator  #13:  Cathodic  protection  for  storage  tanks  and  underground  piping  is 
adequate. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ SUN 


Remarks: 


Water  Distribution  Worksheet 


Page  8  of  8 


Performance  Indicator  #14:  “As-built”  drawings  are  updated  with  changes  and  corrections. 

a.  The  draftperson’s  initials  accompany  each  change. 

SUN 

b.  The  date  of  change  accompanies  each  correction. 

►  SUN 


Remarks; 


Performance  Indicator  #15:  An  adequate  library  of  equipment  manufacturers’  manuals  is  being 
maintained. 

a.  Manuals  for  new  equipment  have  been  obtained. 

SUN 

b.  Obsolete  manuals  have  been  properly  discarded. 

SUN 

Remarks: 


Quality  Assurance  Evaluator 


Date 
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Swimming  Facilities  Worksheet  Page  1  of  4 

Performance  Indicator  #1:  The  contractor  responds  within  ai^roximately  2  hours  after  all  requests 
from  a  lifeguard  for  pool  maintenance. 

S’  U  N 

Remarks: 


Performance  Indicator  #2:  Pool  chlorination  levels  are  inspected  and  adjusted  daily  by  the 
contractor. 

SUN 


Remarks: 


Performance  Indicator  #3:  Three  pool  samples  are  collected  weekly,  tested  for  bacteria,  and  reported 
to  the  KO. 

a.  The  samples  are  tested  by  a  licensed  laboratory. 

SUN 

b.  The  bacteriological  content  of  the  samples  is  below  safe  levels. 

SUN 


Remarks: 


*S  =  Satisfactory,  U  =  Unsatisfactoiy,  N  =  Not  applicable.  Circle  one  rating  for  each  item. 
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Swimmiiig  Facilities  Worksheet 


Page  2  of  4 


Performance  Indicator  #4:  Pumps,  filters,  and  other  equipment  are  operated,  maintained, 
backwashed,  and  recharged  as  needed. 

a.  The  wading  pools  and  swinuning  pools  contain  clear  water  and  are  free  of  debris. 

SUN 

b.  A  sample  of  water  fima  each  pool  is  atudyzed  with  satisfactory  test  results. 

SUN 

c.  The  filter  room  is  adequately  operated  aiKi  maintained. 

SUN 

Remarks: 


Performance  Indicator  #S:  No  pumps  or  rotary  machines  exhibit  irregular  noises  or  vilnations 
during  operation. 

a.  Pumps  do  not  make  irregular  noises  or  vibrations  while  operating. 

SUN 

b.  Motor  vibration,  bearing  condition,  and  shaft  vibration  measurement  devices  do  not  indicate 
any  problems. 

SUN 


Remarks: 
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Swimming  Facilities  Worksheet 


Page  3  of  4 


Performance  Indicator  #6:  The  pools,  bathhouse,  and  equipment  are  winterized  or  dewinterized  as 
scheduled. 

SUN 


Remaiks: 


Performance  Indicator  #7:  The  wading  pools  are  drained,  cleaned,  and  refilled  daily. 

a.  Normal  O&M  is  performed  by  the  contr^tor. 

SUN 

b.  Logs  indicate  that  wading  pools  were  maintained  daily. 

SUN 


Remaiks: 


Performance  Indicator  #8:  “As-built”  drawings  are  updated  with  changes  and  corrections. 

a.  The  draftperson’s  initials  accompany  each  change. 

SUN 

b.  The  date  of  change  accompanies  each  correction. 

SUN 


Remaiks: 
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Swiimniiig  Facilities  Worksheet  Page  4  of  4 

Performance  Indicator  #9:  An  adequate  libnry  of  equipment  maiuifacturers’  manuals  is  being 
maintained. 

a.  Manuals  for  new  equipment  have  been  obtained. 

SUN 

b.  Obsolete  manuals  have  been  properiy  discarded. 

SUN 

Remarks: 


Quality  Assurance  Evaluator 


Date 
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Swimmiiig  Pool  Questionnaire 


NOTE:  This  questionnaire  is  to  be  complet^l  monthly  by  the  pool  supervisor,  lifeguard,  or  the 
QAE  during  an  interview  with  the  pool  supervisor  or  lifeguard.  Please  circle  the  most  iq)propriate  answer 
to  the  questioa  Remarks,  especially  when  the  activity  being  evaluated  is  unsatisfactory,  will  be  helpful 
in  correcting  the  deficiencies. 

1.  How  often  does  a  pool  mainteiuince  person  visit  the  pool  area? 

DAILY  SELDOM  NEVER 


2.  Are  the  woilc  personnel  neatly  dressed  and  courteous? 


YES  NO 

3.  Do  you  experience  difficulty  receiving  repair  service  during  normal  operating  hours? 

YES  NO 

4.  Is  repair  work  performed  efficiently,  and  is  the  area  cleaned  up  before  the  work  personnel  leave? 

YES  NO 

5.  Are  you  satisfied  with  the  swimming  pool  water  clarity  and  chlorine  content? 

YES  NO 

6.  Is  the  pool  area,  including  mechanical  rooms,  kept  clean  and  neat? 

YES  NO 


7.  Remarks: 


Signature 

Tide 

Date 
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